The 35 stable nuclei with the atomic number Z≥34 located at neutron deficient side of valley of beta-stability are called as p-nuclei and are produced by so called p-process. P-process nucleosynthesis proceeds mainly via a series of photon induced reactions (γ,n), (γ,p), and/or (γ,α) in the astrophysical environment. A large reaction network involving thousands of reaction rates is required to describe the p-process nucleosynthesis. Since, so far most of these reactions are not accessible experimentally, these reaction rates mainly rely on the Hauser Feshbach statistical model. Most γ-induced reactions are very difficult to measure directly. As alternative methods, the charged particle induced cross sections can be measured by activation method and on-line γ-detection method, and calculated from the inverse reaction cross sections using the detailed balance theorem. Therefore, cross section measurements for proton and alpha induced reactions are crucial for the p-process nucleosynthesis and for testing the recent statistical model predictions of Hauser-Feshbach. The primary aim of this paper is to describe the status of experimental cross section measurements of radiative charged particle capture reactions. The experimental database obtained by activation method up to now and what can be done in the future for the p-process are given.
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Introduction
The heavy nuclei with Z≥26 are mainly produced by distinct nucleosynthetic mechanisms known as s-, r-, and p-processes. The p-process is responsible for the production of the observed rare abundances of 35 proton rich stable isotopes between Se and Hg (see Fig. 1 ). These socalled p-nuclei are shielded by stable nuclei from the production via the s-and r-process. It is believed that the p-process, mainly, proceeds via a combination of photodisintegration reactions, (γ,n), (γ,p) and (γ,α) on an existing heavy s-and r-seed in the temperature range of 2-3x10 9 K. Initially, the nuclides are driven by a sequence of (γ,n) reactions to the proton rich side since the binding energy of neutrons becomes gradually larger along the isotopic path. The reaction path is then deflected by the (γ,p) and/or (γ,α) reactions, and the reaction flow path will branch. Finally, it is complemented by some β + , electron captures, and (n,γ) reactions [1] . The p-process and possible p-process sites have been reviewed in detail by Arnould and Goriely [2] . In comparison to the s-and r-process, not much study is devoted to the p-process although a large reaction network of several thousands of reaction rates involving stable as well as unstable proton rich nuclei within a given astrophysical environment is required to describe the p-process nucleosynthesis. The determination of cross sections at relevant temperatures via direct or inverse measurements is difficult due to the fact that the corresponding energies are well below the Coulomb barrier so that the cross sections are extremely small. Another difficulty is that the p-nuclei have very little natural abundances (0.01%-1%) and that measurements require highly enriched targets. Hence, not much associated reaction rates have been measured above Fe. The p-process studies are based mostly on Hauser-Feshbach statistical models to predict the reaction rates. Comparison with the statistical models has shown that the global statistical model approaches work well at stability for neutron and proton capture reactions within less than a factor of two, but that there are problems predicting alpha capture reactions due to the uncertainty in global optical alpha potentials [3, 4] . It is, therefore, crucial to investigate the reaction cross sections experimentally in order to test the reliability of the input parameters (e.g., optical potentials). Recently, there has been increased interest in measuring the cross sections of charged particle induced reactions, as explained in the next section.
Experimental Situation for Charged Particle Induced Reactions
Most γ-induced reactions are very difficult to measure directly. There are a few measurements of photodisintegration reaction cross sections related to p-process by using Bremsstrahlung photons produced by stopping electrons in a radiator material or using laser inverse-Compton scattering photons produced by head-on collisions of laser photons on relativistic electrons. Even though the investigation of (γ,n) reactions for selected nuclei (Z>73) along the p-process path has been started, the investigation of (γ,p) and (γ,α) reactions is still a challenging future project [5, 6] . More traditionally, the particle induced reaction cross sections are measured by two methods: activation method and on-line γ-detection method. Their inverse photodisintegration reaction cross sections are calculated using the detailed balance theorem. On the other hand, the activation technique is an appropriate technique if the reaction product is radioactive. The half-lives should be comparable to the timescales of irradiation and counting times. First, the targets are bombarded with either a proton or alpha beam. Then, the number of unstable nuclei created, and thus the cross section, could be determined by measuring the radioactivity of the residual nucleus. The details for the activation method can be found in Ref. [13] . In the last decade, many proton capture reaction cross sections were studied by activation method, whereas limited numbers of α-capture reaction cross sections, mostly for the low mass region, are available. The (p,γ) Sn [13] . Experimental data for alpha induced reactions related to the p-process are even less than those for proton capture reactions. Alpha induced reaction cross sections, in the region of interest, on the targets of 96 Ru [20] , 106 Cd [21] , 112 Sn [13, 22] , and 144 Sm [23] have been investigated. The advantage of the activation method is the fact that it can be used to measure simultaneously the cross sections for different isotopes of an element by using natural targets as in the case of (p,γ) measurements on Se [14] , Sr [15] , Mo [16] and Ru [18] . Since the irradiation and counting setups are in different areas, the shielding of the counting setup can be better, and thus the background is much less than that in on-line γ-detection technique. The new setups and methods that are able to provide the measurements on the targets with shorter half-lives (seconds to minutes) of the reaction products can be valuable next projects. A synopsis of measured (p,γ) and (α,γ) reaction cross sections in last two decades via the activation method and on-line γ-detection method at astrophysical energies is shown in Figure 1 . Figure 2 , as an example. Te reaction as seen in Ref. [22] .
More charged particle induced reaction cross section measurements especially on isotopes above Sn (except 144 Sm) as seen in Figure 1 are required for the statistical models of (γ,p) and (γ,α) reaction rate calculations to be improved. Especially, (α,γ) measurements will affect the modeling of the alpha particle nucleus optical potentials. For this purpose, several measurements using activation method have been investigated in the collaboration with Kocaeli University (Turkey), the University of Notre Dame (USA) and ATOMKI (Hungary) [21, 22] . The results of (α,γ) measurements on 106 Cd and 112 Sn underline the necessity of the improvement on the optical α potentials. In order to determine a reliable global optical potential, recent efforts of elastic α scattering experiments on different isotopes are also in progress [25] .
